A new method for estimation of adsorption properties of a solid phase micro extraction fiber by artificial neural network (ANN) has been studied for the first time ever. An etched steel fiber which is simple prepared and durable was selected and adsorption of 12 analytes that were in four different chemical categories, was studied. 9 of them were selected as the training and 3 as the test. The amount of adsorptions were obtained through the direct extraction from aqueous and then GC analysis. The adsorption were analyzed by ANN. The results are quite satisfactory and the mean absolute percentage error of tests was 18.0 %. The method was simple, practical, straightforward, economical, and accurate. The method did not require many analyses.
Introduction
Solid Phase Micro Extraction (SPME) is a new sample pretreatment technique, which is green and solvent-less, simple and rapid [1] . In this method, a thin layer of absorbermounted on a supporter-is used to extract the analytes. SPME is used in many fields, such as determination of environmental [2, 3] and biological samples [4, 5] . Many other features of SPME have been reviewed in somewhere else [5, 6] .
While the theory for SPME has been exhaustively developed and many fibers presented, prediction of the adsorption capability of a fiber is often experimentally.
The prediction of the capability of these coating to adsorb an especial species or a group of analytes is not truly clear.
Experiment and some rule of thumb are just available methods to guess the adsorption character of a fiber.
Artificial neural network (ANN), a non-liner classifier, can be considered as one of the most important developing tools in multivariate analysis [7] . It is a parallel 
Preparation of SPME fibers
The steel wires (4 cm in length) were dropped in hydrofluoric acid for 15 min at 40 °C to prepare fibers [10] . The steel wires then rinsed with distillated water several times. The fibers were injected to a GC inlet at temperatures 240 °C and 280 °C and hold 30 min for conditioning. The fibers were inserted into the GC inlet again to check the conditioning. A blank chromatogram was used to confirm that there was no extraneous peak which could be assign to analyte peaks.
SPME procedure
For the fast vaporized solid phase microextraction (FV-SPME) process [5] , 500 
GC analyzed
Peak area of each analyte was compared to 2-heptanole peak area at a single concentration so a new and normalized value for extractions has been calculated.
This extraction value (EV) was used in chemometrics analysis. Different column temperature programs have been used for each category of the analytes.
ANN analysis
Calculated properties and EVs of each analyte were inserted in the software. 9
analytes were used for training and others three for testing.
The effect of some parameters of ANN include type of algorithm, root square means of error (RSME) and count of neurons, on ANN analysis have been studied.
All data inserted in an excel worksheet. And calculations were carried out there.
Mean absolute percentage error (MAPE, eq.
1) was used for comparison of effects.
and exp are EV of predicted and experimental of ith analyte of n analytes, respectively. Because results of each run of ANN are not same, the predicted EVs were average of four calculated EVs.
Results and discussion
The careful choice of network training data and network parameters were essential to succeeding an efficient training process. The physico-chemical properties of a compound maybe affect its adsorption on a single fiber, so it is expected that more properties as the input data will conduct a more solid model. sample is enough for a raw, correct and somewhat precise prediction of SPME extraction.
ANN design
The 
Extraction with fiber
Maybe the etched steel fiber is not the most powerful adsorbent among the homemade SPME fibers, but it fits on the purpose of research. This fiber is very simple prepared and has very good stability and durability, or in three words: a simple, good and strong fiber.
FV-SPME [5] 
Optimization of ANN
The most used approach to find the optimal conditions of ANN is trial and error. The which all analytes have same effect, was used for testing. The effect of type of algorithm, RSME and number of nodes were studied.
Type of algorithm
The effect of different algorithm on ANN, bath back propagation [11] , incremental back propagation [12] , genetic algorithm Optimization of RSME RSME is used by Software to find the degree of fitting. When the world and training data set are exactly similar, Less RSME concomitants Overall, very little or very large RSMEs do not lead to the best answer. The effect of RSME of training on MAPE of testing is showed at Figure 4 . It is seeming that 50 is a minimum and MAPE increased in both side with increase and decrease of RSME. 50 was used for future experiments.
Optimization of number of neurons
Neurons are in the hidden layer. They connect input to output. The effect of number of neurons on MAPE is depicted in figure 4 . As shown, 5, 7, 9 and 12 lead to 85.1, 29.8, 18 and 30, so the central point (9) is the best and chosen as the optimum ( Figure 5 ).
Characteristic of the method
The experimental and the predicted EVs of training and testing are presented in Table 2 The hidden layer(s) contain(s) some neurons or nodes that connect input to output layer. 
Conclusion
The presented method can be used for prediction of adsorption on a surface coating specifically on a SPME fiber. The method is Probably, this process is effective for similar separation methods.
